J) 



Europaisches Patentatnt 
European Patent Office 
Office europeen des brevets 




© Publication number: 
EUROPEAN PATENT APPLICATION 



0 481 547 A1 



© Application number: 91202560.8 
© Date -of-filinQ5-02.10.91- 

© Priority: 17.10.90 US 599207 

© Date of publication of application: 
22.04.92 Bulletin 92/17 

© Designated Contracting States: 
U CHDEESFRGB.TLINLSE 

© Applicant: UNILEVER NV 

Burgemeester s'Jacobplein 1 P.O. Box 760 

NL-3000 DK Botterdam(NU) 
© CH DEES FRIT LI NLSE 

© Applicant: UNILEVER PLC 

Unilever House Blackf rlars P.O. Box 68 

London EC4P 4BO(GB) 
© GB 




© ,nt.C.*C1lD 17/00, C11D 3/39, 
C11D 3/386 



45, River Road 

Edgewater, NJ 07020(US) 

.nventor. Thel.er, Richard Fredric, Un.lever 

Research U.S. 

Inc., 45, River Road 

Edgewater, NJ 07020(US) 

Inventor: Baumgarten, Mark I., Unilever 

Research U.S. Inc. 

45, River Road 

Edgewater, NJ 07020(US) 

.nventor: Gabriel, Robert, Unilever Research 

U.S. Inc. 

45, River Road 

Edgewater. NJ 07020{US) 

© Representative: Tan, Bian An, lr. et al 

Unilever N.V. Patent Division P.O. Box 137 
NL-3130 AC vlaardingen(NL) 



the rinse aid. 

FIG.2 



in 



oo 



D_ 
UJ 




Rank Xerox (UK) Business Sewices 



EP 0 481 547 A1 



FIELD OF THE INVENTION 
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BACKGROUND OF THE INVENTION 
attempted to solve a probteJ TSTncomorS^ 

the same tablet. In some c^lTS5*2T IS J? ^ incompatible ^ one another in 
successive times. A tablet for' L ^ ITJlT^ 8 ^^ 

successive times is disclosed by Conte et al US L„ ?J!»7 0 T ^ e an act,ve su °s»ance at 
said to be particularly suitabl > 4 ^'^ ^ e ^ 01 «» Conte « al. patem te 

substances have to be re.eased at dSm fimeslpaced ET?" ""J* a " ^ h WhiCh active 
the fertilizer, herbicide and other sectors P V 8 predetermined «™> interval such as in 

excip^^ the active substance and suitable 

substance or another active substance T£ ^£ 1* * IZST™ 0 *" remaini " 9 p0rtion of 
barrier layer, polymers are used whS are oel able aZ™ f k, 3yer "* h ° USed in a casin 9- *e 
The polymers for the barrier layer of toe table disc Z^??^^*" m »™»*> 

The structure of the tablet disclosed by the Conte at ai n a f»o« = w 
structure of a tablet taught by the present in vStanT* ! d the 609 re,ere "oe differs from a 

reference, the first and the thW layeTeach conS ™? by °° nt ' et al and b V *e '609 

of the table, disclosed by he Sm e TaTpaSJ TandThe' t£ * *^° r ^ ^^uenHy. a» ^ 
simultaneously and the table, required 'n££T£l T* Z T'^ ^ exp0Sed ,0 wate ' 
and the third layer. By contrast in the tebfeT £ . * ? ' ' S needed t0 encase " th e barrier layer 
. on an sides, and the bLier ^XZ£ZZSZ ST JiST * T ^ 

-^W" ^ «* "~ - J— 

providing sequential release under condition?* ^1^1^ ^ "° r diSC '° Se prob,ems of 

high temperature nigb.y alka(ine cIeaning Z^ZST^Z^l^^ "* 

40 and VTJ^*Z£ZSX T'lZT * -"0- medictoa, .ablets 

characteristics of the two ?SU ^ i^S^ftTSl 2 ChemiCa ' COmP ° Si,i0n and Physical 
dissolution are so diverse, and the priZoZ ^'^L ^J™ PTOgfam and the *"vironmen, of 
dis«n« J that H is ^•^^K^^KLSr* 8 ^ *"° ,3b,etS - S ° 

^«s»m sss^r ,orm have - - 

to Wilcox. U.S. Pa,en, 3.417.024 to Goldwassw I IS PaSr* f^fnol, ^ 61 ^ US " Patent 3 ' 344 - 076 
to Keast e, a... U.S. Paten, 4.219.435 to BarS ^TSS^SS^S^^ "* 
4.587.031 to Kruse e, al.. toe '092. '435 '436 and '031 • J ? 8nd U S " Patent 

tablets. I, has been disclosed ,ha, ^Ej^S?^ PaniM > t0 dishwasbi "9 

nondusfing. do no, require measuring take less adv antageous, s.nce the ,ablets are 
the tablets do no, segregate on storage However a! of to^hn T COmpressed - and ingrcdtonte of 
uniform in composition and there remain dishwashino formlfo °T ***** diSC '° Se tabtetS which are 
by these pa,en,s. Among toe unsolved p obTems is a orohtl G ™ ^ ^ 001 been addressed 
detergen, ingredienJs. Problems ,s a problem of .ncompa,ibility of various dishwashing 

b,aacTr o r 'to rhirvrbr ^TSZTuf^ " T** Mh " ™>™ a " d a cb '^ 
Presence of toe ch,orine bleach. ^^^^ 
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TO 
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M »-. A nc are Generally tormulated with oxygen 
Cishwashing machine. Enzyme-containing <™^Z^ <ound that dish c.eaning 

bleaches such as perborate, in place of chtorme. Hwe_ of cWo rine bleaches. Other 

« £3£? ^ - perfumes a " oi whichl un,ess spe y 

compositions can be separately tabieted K ,s ^^g^Z** * * * ^T^I? 

necessary tor a consumer to purchase a large number ° f ™ e ts are introduced into a d.shwash- 

eSe formulation. Additional.y, uniess ^^^SSZm be extremely inconvenien^there 
^m^ 

J.S^S^^ "** ^ bee " Troe^tablets having a uniform composition and a 
M S Patent 4 839.078 to Kruse et al. discloses detergent ablets *™<* ^ ^ water 

Jfso.uX profile: at least 10% - ^ «S * «-* 

Sowing in, and at least 65%, preferably at least 70/= . by weg ^ contains alkaline reac t,ng 

sErs fja rxr:'^:« - — — - 

nnunds and tableting aids. q p t t 4 8 28,749 and Kruse et al., U.S. Patent 

Silver detergent tablet similar to the block-form (tetergent rt ™ p ^ an 

SSKJ mcfudes a nonionic suHa^ar. The ^ ^ ^ chlorine and 

S SSS P^hat they are incorporated ^^.ayer, ^ ^ >?45 

"° T er ous shortcoming of the tablets ; disposed , MN ^^^Lompatib.e ingredients are still in 
»nd the Kruse et al. '749 and '832 patents is that dun "0""?» more imp0 rtant shortcoming oi 
SUSi TeaS other in a border area, where ^^Tp^TsZ^e release of incompatible 

Sr^noU et al U.S. Patent 4,569.780 and Fernholz et al ^PJent ^ ^ ^ a , 

preparing a solS castdetergent, and a *°" d chlorine stabi.ity and 

SSclose that the cast detergent article car. be des.g «d or s true ^ preformed 

See by a di e spo S ab.e mold in which it was formed. ££^STS*i-y encased in a film which 

SbT tt ca^deSrge^ incompatib ,e ingredients disclosed by 

so Sough storage stabi.ity of the cast de W^^'^enS. dis«lutioo of the lncomp«»le 
Fernholz « al. can be achieved by separating the "WJJJJ^J jn use wate r impinges on the exposed 

oresence of various incompatible ingredients (such as a chlorme ^ compatible but not as 
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deactivates the first one. the SeC ° nd ,n 9 redien » (e.g., chlorine) which 

component^ "hich - - *> -lease seguentiaHy 

rinse aid greatly improves appearance o f dish fa J ? T^-' " been eS,ab ' iShed ,hat a 
filming and improving the rtSJS^^^S^tT^ 0 *" am ° Unt ° f SP ° nin9 8nd 
rinse aid in a dishwashing machine seoaratelv o^h ' V™ bee " necessar V to introduce the 

requires-a-separate-purchase b a consume mXI! d,Shwash,n9 deter 9 ent - which inconvenient and 

..h^SrSr"' 01 *" lnVem "'" » ■»<""» """» • °< «*— *Q by ft. „ „ „ 

*> 0lh «'<*i=«lsana«J«*,l^» S win wa ,a sme< , Mcripli0 „ |: , 0ceMs 

SUMMARY OF THE INVENTION 

. dishlX^e^ * * « — -ich incudes a machine 

a) an inner layer; 

b) a barrier layer surrounding the inner layer; and 

c) an outer layer surrounding the barrier layer 

. JXZZSZ^JSKXZtS' " umt " 01 '™ *- - — * * - 

sourc. «offci«nt to provide , oh ol . 0 1 % 

. d 1S h„«hi„ g cycle of . g «T'°" bV •" e,9hl °" ' he « «~* ■» 9 0 **. 

-Jin jrrctr^r ,ir t* ~ ?: r**" 01 z ~ ^ - - 

di S Kw,.«„ 0 MM ol the pt.sere XZSfZfZ. * " MSe '" la, P,<W, W °' •» 
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inventive tablet. h ^, for the barrier layer of the inventive tablet include but are not l.mrted to 

Examples of suitable .ngredients for the barrier layer ^ mjxtures lhereof . 

wa ter-so.ub.e polymers, ^ a,S0 VTZS 
"fUnSS^ thicknesses of the inner layer the , c ' » in ner layer, the barrier layer and 

integration rate - ^ ^TT^S^S Ingredients of the tab.et which are disputed 
S^tSTnnS layer, the barrier layer and the . outer layer. ^ ^ ^ outer 

Tone preferred tablet of the present invention ^ Tablet £££ZmJ* chlorine ble ach. The MM 
,aye of the tablet includes an enzyme, and the inner layer ^ 5 b|each jn djfferent 

prides an improved storage stability ^^^SS^» -zyme and the disso.ution of the 
fayers separated by the barrier layer. ■**^2~! e presen t invention releases the enzyme and 
SSrrt* ^ enz^ M ~ Uon P- to * release of the chionne 

^another preferred tablet of the present invention ^J^^^^ 
ou Jr laveVol the tablet contains a dishwashing composition - 1"*"** tab ^ t 0 f the invention releases 

the rinse aid. . . c a method o{ disnwa shing which includes placing a tablet of the 

The present invention also provides a method of a.s™ » o| tne dish washing machine. A 

oresent invention in a dishwashing machine, preferably _« a dspens p , a cing the first 

particually preferred method of «* n ^ 

ssrr ^-srrss^ ke» ™ » - w ash - 

Swashing machine. dishware with detergent and rinse aid by placing i in a 

jasffiS irsina- - « - - - * b,et ™ a rmse a,d 

tab.et of the present invention is particular* suitable for dishwashing in domestic dishwash.ng 
rnac^bTmay a.so'be used in institutional dishwashing machines. 
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BRIEF DESCRIP TION OF THE DRAWINGS 

the present invention. . 2 - 2 of FIG. 1. 

Fifi 2 is a cross-sectional view from above taken along lines 

a -sr. * . — — — — 01 va *" s cwes,ea polym " 

a %t a > . mm- — - — C ° mPOaitt0nS "' 3 °' ' '" 

so a dishwashing machine. , accomp ii S hed by a preferred tablet of the 

FIG. 7 is a bar graph illustrating improved stare h so re mo ^ starch ^ f , f 

invention containing an enzyme "J^^^^^.* to starch soil removal of a tab.et not 
commercial granular dishwashing detergent lacking 
capable of sequential release. 

65 PET All ED nFgC R.PT.ON OF THE INVE NTION 

^-^Z^T^I - present invention inc.udes an outer ,ayer tO. a barrier 
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layer 12 which is surrounded by the outer layer 10, and an inner layer 14 which is surrounded by the barrier 
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Although any number of layers may be included in the tablet of the present invention the tablet 
preferably contains from 3 to 7, most preferably 3, layers 'nveni.on, tne tablet 

s The ultimate shape of the tablet can be any suitable one, such as cylindrical, hexagonal souare 
cyhndncal wrth truncated faces, triangular, etc. Preferably, the tablets of the invention are o, X ica^dfs J 
like shape Preferred cylmdncal tablets of this invention have a diameter from about 26 to abou 36 mm 

WJSS?-!!!! 10 3b0Ul 34 ^ ^ ' ^ *" 14 * ^ 24 -~b,y ,7m 

Consequently, the tablet's dimensions are preferably such that the tablet fits in the prewash and/or the main 
wash dispenser o the dishwashing machine. Based on the size of the currently used ShwLhinQ 
dispensers part.cu.arly preferred tablets of the invention have a maximum diameter oi about 31mm and a 
75 maximum thickness of about 19mm. oimm ana a 

The ingredients of the dishwashing tablets of the present invention may be distributed in various wavs 

SETS TJZT T r> th ,f bafrier ^ 3nd ,He ° Uter ^°<- The oi the outeMaye may b^e 

same as or different from the ingredient of the inner layer V 

The first essential ingredient of the dishwashing tablets according to the present invention is a builder 
The term builder" as used in this description means all materia.s which tend to remorpryvalen^mJal 
ions (usually calcium and/or magnesium) from a solution either by ion exchange, or complexion o 
hnST",; ° r Sl Tr 0n ° r preci P i,ation - The 'ablet of the invention contains organic anX^oroante 
builders such as alkal. metal ortho-. pyro and tripolyphosphates and hexametaphospSaies siHcatei 
ca bonates. zeolrtes borates, citrates, oxydisuccinates, carboxymethy.oxysuccinate ^ nitriloSeta^ ct 
tra es and ethy ened.am.ne-tetraacetates. polymeric polyelectrolyfes such as polyacrylaterpofymStes 
po.yacetates, other organic and inorganic builder compounds and mixtures thereo7 The E d me 
invent.on may be formulated in substantial absence of any phosphate builders 

In the preferred embodiments of this invention, sodium or potassium tripolyohosDhate or *nrii„m ™ 

Silicate synergistically supports the cleansing power of phosphates and. additionally, inhibits corrosion 

sLlTof tS r; a 0 Ti asilicates h and a ' ka " metaI si,ica,es wi,h a «w «*> - 

. fr0m /; 1 t0 1:1 ma y be used - Silicates having different degrees of hydration such as 
nonhydrate. pentahydrate or anhydrous silicate may be employed in the present inSSn PrefSb.v 
silicate is used ,n a solid form, such as Britesil H 2 0« and Britesil H24« sold by PQ Corporalon T 

30°/ to/oTTnd 0 ^, ^ S T V3rieS ,r0m 10 ,0 " % by wei 9 ht of the Preferably! from 

30 Ate 70/. and most preferably from 50 to 85%. The builder may be distributed among ihe inner laveV 
the barrier layer and the outer layer. Preferably, at least about 50% to about 99% oTSe taE?£Z 
tablet, most preferably about 60% to about 90%. is included in the outer layer of the tablet 

Further, the tablets of the present invention should be formulated such that they provide in a wash 
liquor, during a dishwashing cycle, a pH of at least about 9.0. preferably a pH in the ranoe of frnm% ^ f ♦« 
12.5 at a use concentration of about 0.1% so.ution by weight ofthe tSiet in^a er Z Z* -*Z^ 

, T iP,i ° n fe,erS 10 eKher 8 Prewash c * cle ' ° r a cydH a ma7n was? 

inZ n « f 9en , b6 „ aS S,r ° n9ly alka "' ne 88 iS Permitted ,e 9 al| y- Tne P ref ^red builders empbyed 
leMn Z 1 nH t " ™ S ° ** " * neceSSar V t0 use additi °"a< alkaline sources in 

present ' " neC6SSary ' CaUStiC ^ SUCh aS SOdium h * d ™ ide - ™y *>* additionally 

The barrier layer of the tablet contains an ingredient or a mixture of ingredients having a suitable 
disintegrate rate m an aqueous cleaning environment of a dishwashing machine at a water temperature n 
he range of from about 100' F ,o about 160' F. to provide the sequential release of the o*er aTd Unner 
layers, , e to provide the dissolution of the outer .ayer and the inner layer which are separated^ time 

Illustrative but not ,m,t,ng examples of suitable ingredients for the barrier layer are wateT-soluble 

^rioLTZ T P0,yme ^ miXtUreS ° f Po'y-ers. mixtures of water-sw^S.e po"! 

mers soaps fatty acds, waxes and mixtures thereof having a suitable water-solubility or water-swellaS I 
ate to provide the sequent.a. release in the tab.et of the invention. Preferably, at least 50% o the barrier 
layer material employed more preferably at least 80%. is solid at room temperature (20-25 «C) Sofd 
mixtures of liquid and solid materials may be employed 

The disintegration rate of the barrier layer determines, in part, the length of a time interval between the 
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, , on ol the outer layer and the dissolution rf the inner ^^^J^^Z 
SSSiS Tare employed when a -JJ-*; ^reXe, taster dissolution rate 
? .wo layers (e.g., the outer and the .nner layers). "O^nts ^ ^ , ayers 

ITmotovil when a relatively shorter time interval ,s des. < fj*™>™ * be studied by impressing the 

.__ Supplier 

BASF 
Monsanto 
Union 
Hercules 
GAF 

B.F. Goodrich 



Sokalan CPS 
EMA-61 
PEG 8000 
CMC 7M 
PVP K-90 
Carbopol 940 
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Polymer 

resin (MW = 4,000,000) 



" , , <nr the barrier layer are calcium salts of long 

Among soaps, fatty acids and waxes particularly acids and high melting point 

ferriw^ - - - - - - - 

"The barrier - -» « — -T^SX^ ^ t^-oSS 

The lengths of of the prewash, the prennse, ma 
dishwashing machines are as follows: 
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Kitchen Airt ® 
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Wash 
Rinse 
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13.0 
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» 5 ... .0 „„.„ „ dhJTSdt^SSlI* < " !h "' as, »'" "»»» ~y *» b. sheer 6 y 

about 2 ,o about 9 minutes and ^S,y SS^4^%^£2 ^'f' 
inner .ayer ingredient (the time interval ktkJSZS^JZ o*e .ayTt ^p££S7Z ° f 
I.quor temperature is from about 1 30 * F to about 1 50 • F Pre,erab| y- tne w ash 

thP Lrr ' f xT 'r h ,e r ,S a,S ° d?P6nd ° n the relalive Sicknesses of the inner layer, he outer layer and 
the barner layer. The thicknesses also depend on the overall dimensions of the tablet and Zs are baJed 

from n^T ^,! 1mm ' ^ t0ta ' di8meter ° f ,he inner la * er ™ «*• barrier laye J JlTSSS 

X i ™ SIT ,0,a ' ° f ^ in " er ,ay - ^ b — ^ - *• — Jinthe 

In the preferred tablet according to the second aspect of the present invention the thickness of the inner 
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, ay . t , s . » — « - r - «r., - - rsc-trr js: £? s 

to about ,6 mm. and the Mai » »•«"•• "J*-^ th. diameter o( the inner layer re rrr 

Z Sel 2. mm. In the prelenet. «* *■ and the barrier ley* ia in the range o. mm 

y srr- 4 r«~ o?zrJCr. me m l. - - - - - - - — - 

nenerallv ranges Irom about 30 m.nutes to 55 minutes ;;™*™ p mjnutes . A | though the tablet must 

Urn oroup oonsistino ol e daenjenl-aceve demand. a ° re ,„ ,he present inyenhon. the 

r bl.ach ^ "tr„«7«Xc, m. mr,™.. ^.riiv'nciupea e nonmnic annaptan, 

conlein tlr. tins, aid. p, s p„alion «Mdr ha« little or no tenrtency loWrto 

™ nonioniP "X^deS, hid £• — «*• 01 "* 

Nonronip spdeptante Inplud. tnos. datersem "W^Swg group soph aa oartmsyMe. hydroxyl. 

a , k »IT oxide group" «■> » °" mie " y °T !,JlTLic™l «hi™is pondenaed with n P-»»*r 
Sm Th. Mir dl me hyd.ophilio »„^l*^ r ^SL^podnd hmring m. deel.ed deg.« « 

and un.mere.ed "-"J^J J^S. oS, « -* »«• 

aliphntiP ehain and mporpo.ahng run t toebo utK Ms y ^ „ »e »ge 

•sees: sr rS? i^MES - — — «•» wwch ^ a m,,wc • 

S^WS. gclyuxypedpylen, ""J^ J-J JST— 

RO- (CH,CHO) „ (CH 2 CH 2 0) y (CH..CHO) 2 "H 

I ' 
R' R 

B is a »«,r. a,y, nydrooarbon having en a.ereg. o, e to ,0 — - * « - 
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linear alkylhydrocarbons of about 1 to 4 rartrm 

to 15 and z is an integer from 4 o 25 A oaZfaHv LV ""^ ^ 1 '° 6 ' y ' S an inte 9 er ,rom 4 
registered trademark of Pol lie rgenf SL 18 bf M r ° f ^ Cat69 ° ry is Sold under ,h * 

SLF-18 has a composition StS^^,^^^ "~ T,™' ^ Po ^^ 
methyl, x averages 3 y averaoes 12 ^ 10 '' near alkyl mixture ' R ' and R" are 

formula: * 9 2 ^ Z 3Vera9es 16 " Another surfa ctant from this category has the 
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C 8-10° (^C^O) 7 81 (CH 2 CHO) 14 45 « 

I 

CH 3 

about 5 to about 25 moles of ethylene oxide or propylene oxSe -ncorporating from 

n^^^^^T^™^™ — — - < a «V -id 
sorbitan monolaurate, sorbitan tri.aurate sorbin m I T^T* t*** 0 ** 00 **"* derivatives are of 
ostearate. sorbitan monoisosteara i sorbite ^ZST^T*' S ° rbitan W P al ™tate. sorbitan mon- 
polyoxyethylene chains may conXn ^Z Z^l^TlT 0 ^ *" ,ri0,eate - The 

The sorbitan ester derivatives contain Tier 3 SvoxvaThv^ h" I ^ Preferably about 2 °- 
mono- di-. or tri-acid esters. polyoxyethylene chams dependent upon whether they are 

(e) polyoxyethylene-polyoxypropylene block polymers having the formula: 
HO(CH 2 CH 2 0).(CH(CH 3 )CH 2 ) b (CH J CH 2 ) c H 

Sckfo^^ - Po.VPropy.ene oxide 

40% of the block polymer. T^e mater ^af oreteraWv h T ^ constitutaa a « least about 

10.000. more prefeVb.y fron! ^STSlSir^Toi'"?^ t^, ° f *»« 2 ' 000 a " d 

36 They are available, for example under tnTtralrSrJ -e? f a,ena ' $ are we " known in art- 
Examples of other suitabte suSc ants nldf, " ron '^ s ' a Product of BASF Corporation, 
phosphate, methyl napthatene su.fon*e ^^SLJZ^r^ am ° niCS ^ 38 d ° deCy ' hydr ° 9en 
Preferred anionics include mateS ■ ?f dM ^ 1 ^ U,ft ^ and mixtures ,hereof - 

alky, diphenyl oxide mono- TnTSuHonaSs an^ Lar ^ 0, f b , ranched a,ka,i metal mono- and di-C,-,, 
« mono- and disulfonates. Mixtures of an j ol fol^' sT^T' "I * ?"' 4 a,ky ' dipheny ' ° xide 
enumerated categories may be used 9 9 Surfac,ants or of surfactants from any of the 

^S^eSTZ ^z^zs^r:T: s a so,id - So,id surf — « 

the tablet as the rinse aid. A solid surfL^ta l2^Th I ' S ' nC,Uded the inner ^ of 

Preferred solid surfactants have ^elgSnt Sot^^ l^i'S 8 T" 9 »** 2 °'° 
a solid surfactant, the surfactant is preferably prepared oartLLT ™ SUrfaCtant t0 be empl °y ed is 
ways. Thus, the surfactant may be cut into smaS oa^^ h ^ ** d ° ne in a number of 

cutting blades. Alternatively, a surfactant meH c7n L S « L h h T" 9 3 ,yPe °' maCerat ° r or mi * er with 
in particulate form may then be mixed I S iJSK^FT " P^ 5 - ^ SUr,aC,an, 

to form a layer of the tablet. Solid surfactant S m !' 6 subset " Jen,| y bei "9 compressed 

a mixture of surfactant and surfactanwSce m^elte wJirh 9 the . presem invention - also include 
mixtures of solid and liquid suSIt can ^^J^ f " ^ ^ ^ 
surfactants particularly useful in the Teresem inJSn T J ' 3 S °" d miXture - ^P' 68 oi s °«d 
names Brij® (35. 3SSP. 56 58 76 78 98 7 att^^ ^ S °' d U " der the * ada 
alcohols so,d under the trademark' PWacf A-38 a^ XS) TbZTcoT 'TVT^ 
ypolyethyleneoxyethanol sold under the trademark .oeoa^ DM Sn L , ^ or P° rat '°^ "-alkyl phenox- 
the trademark Emulphogene® TB-970 bTo!?S.SSl r^T? POlyethoxy.ated alcohol sold under 
the trademark PEG E-series by Dow LeJcai<^Zy Polyethylene glycol sold under 
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h m,v he soraved onto particles making up the solid 

^^ix^-^ = carrier ,or ,he ,iquid 

"^SSSTi. the detergent active compound should be ^^J^S^tSS 
improved and" xcessive foaming, due ^P^JJ SSiTSS. 10%S- most preferably 

- y " b6tWeen - 

P-er-, inches fromTo% to 99% of the builder and from 0.5% to 10* 

of the nonionic surfactant. aid the inner | aye r of the tablet contains the 

When the nonionic surfactant * employed as * h J ^ se % ferably fro m about 5% to about 40% 
nonionic surfactant in an amount from about t A to weight of , he inner layer. The inner 

and most preferably in an amount from ^^na,,; ind ude an organic acid, part.cu.arly 

fayer of the tablet formu.ated to 3c acid and the like. The amount of the organic 

hydroxycarboxylic acid such as c.tnc ac,d tocjc «jm8 gg% ^ most pref bly f , om 

add isVally in ^ Nonionic surfactant rinse aid to the organ,c ac.d ,s 

ThP source of chlorine bleach is typically emptoyed in an *™ u improves cleaning performance of the 

^-■"ss^sr- n r £ — s- « — - • — - 

-est. - p-™- - - ^SSliCJ— 

soli » lorm an 0.9.* P—WKK. «* as ^SuSnfcn are WBMtyWh,l«««-™* 

< to r.r c rrr:a~^ 

toTbout 3% of available oxygen. ^een the peroxygen salt and the 

Where also the activator for the beach « J™*JJ^ 2 and most pre lerably is 2:1. 
activator lies in the range of from 8:1 to 1:3, f^^IlTrtSiad herein is an enzyme. The enzymes 
Another particular, preferred ingred.ent «**^J%£ ther eof . The anxiolytic enzymes for use 

ma ci£rve2 ,un9i - pre,erred amylo,ytic en2ymes are 
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w 



75 



in the range of from about 100-F to about 160 -F in th^hlLt- I " '' qUOr tem P era t""> 
nwn, te s . The tame, lo,o, ofenugnm. within the hex! 0.5 to 15 minutes. phoferabtJ TwH«hft.^t 1 » . 

Tablet A of the present invention contains the source of chlorine blP*oh in an ^^.^ _L 

temperature in the range of from about 100'F to about 160'F the outer laver n < thV t»hL h- , • u 

„„ Th ? 'St"" IT 91 " 01 """ , ™ ,h * aisinle 9tatl0h ot tho berrie, layer of Tablet B deoenos on Ih. 
SSEt TT ? T"'"* USM ' "* tenolh °' lhe *>»™>*0 »»ih M ,h. point M ZolnTon « 
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20 



25 



30 



35 



<g) yif.r-hen Aid ^ 
^^Trnal Wash w^w Load Normal Wash 
w^v y Load ^ or ? a ^ ' 52.5 43,5 
49 41 > p. 

Barrier layer 
disintegration 

time length 2 3-38.5 36-48.5 27-39.5 

range (minutes) 30.5-46 

Barrier— layer - 
disintegration 
time length 

preferred time 315 45.5 36.5 

(minutes) ^ 

If/ 
main wash 
within 8 



s) 

"ielo.. doting M ft* 65 10 49 m.nowo -C f „ ' e ,„„ £, am Too rtnoo aid ol me 

nf a dishwashing machine. . hft hamer layer of Tablet B is the mixture of 

° f ,n a pretend embodiment of the ^J^^^^c^mmmi po.ymer wherein the 
poly 'a n cr y .ic acid/ma.eic acid ^™<J^X 'male* anhydride crosslink po.ymer ,s 

sr-r^ "sr; c 0 ^ and lhe ^ . - so.ce * 

The outer layer of Tablet B preferably .ncludes erther bleacn in 

?sr.r ^r.^rr^r: srs - ^ « « 

rinse aid of Tablet B have been discussed above. formulated t0 combine the features of Tablet A 

jzx ssr^rrr: — — - « - - - - 

desired time intervals. . other usefu! additives such as enzyme-stab.hz.ng 

Preferred suds suppressing agents are rtcon. J-Jjj^ higher . So itab te polydirnethyte.lo^nes _are 
molecular weight within the rang e of from MO to20i D ^ suppr essing agents .nclude alky. 

pTpn^^^ the eX terna, appearance - 

so ' The tablet may be provided with an ^^Sm^S^ abrasion ' reduceS th ° **** * 
60 ,ee. of the tablet and. additionally, '"^^^^ ^^ » SUr1aCe " "ft j£ 

person handling the tablet comes .nto c Urect contacl hrth ^ sjlicate Mn , fatty 
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20 



25 



material, plasticizers and perfumes can be incorporated into the coating 

production of the tablets in accordance with the ^ oresfnt inveminn t J * *T* aUM * S the 
disintegrating agents is preferably avoided ^ Th ° S ' the ° Se ° f binders " fil,ers and 

containing tablet of the present invention, the Let preftaS ttg Tabled descrS ^S, 

d,spenser is the tablet according to the first aspect of the invention and Z ^1 h J* Pr6WaSh 
dispenser is the table, according to the second aspect ol^eZtZT ' " ^ ^ 

A particularly preferred method of dishwashing involves Dlacino Tahiot a i„ * 0 
Tablet B in the main wash dispenser Tablet A deliver the in™ h k P 6WaSh d,s P enser and 

conventionally washed dishes. the pr6Sent ,nventl0n ar « cleaner, than 

The tablets of this invention can be made by usinq SPEX 3624B-n«» y ppfcc • , J 
Press (35 ton) purchased from SPEX Industries Inc and I SPECAC :J> JUL H , Motor ' 2ed 
purchased from SPEX Industries and Aries Co." Z Zcelf^i %Z^*S?££>'% 
Drycotta compression machines made by Thomas Engineering can also be used T^e nrtLrL ^ Tt 
making tablets invokes successive compressing steps'by using ^^nSS^SST 
<o a prepanng a f.rst m.xture including at least one ingredient of the tablet- 

b) placng the first mixture in a first die and compressing the mixture to obtain the inner layer 
c Prepanng a second mixture including a suitable ingredient for the barrier layer 

the Si; 3 * """" ^ * * SeC °" d * ,he sec °" d dia "-ing a larger diameter than 

45 (e) placing the compressed inner layer in the second die; 

(f) placing the remaining portion of the second mixture in thp wrnnn 

(g) preparing a third mixture including at least one ingredient of the tablet 

50 feco^die; 3 ^ °' *" * W ^ 3 third *• <he ,Wrd die ha ™9 a '-9- d -™ter than the 
(i) placing the intermediate tablet in the third die- 

>5 All tablets of the invention, including Tablet A anri Tahio* r ^« k« , ,_ . 



30 



35 
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Pressure (kg/cm 2 ) 


Tablet A 


Tablet B 


inner layer 
barrier layer 
outer layer 


2,300-18,000 
3,425-10,300 
600-1 ,800 


900-7,000 
1 ,600-4,800 
600-1 ,800 



70 



75 



F or maKing Tabiet A pe..e, dies having diameters ^J^J^^SS^ ' 

. „, ™* and increase the disintegration rate so.id maters includec I « | the 



20 



In order xo iuim »■« " • r - - j ^ • 

-"To improve the mechanic, strength and increase ^Z^T^l^^ ^ 
,,nI oUhe present invention are preferably in a granu to tomUha s*e ot g A)though A 

^ot necessary that a.. £2^1 pimS ot the barrier iayer. the so.,d non.on.c 

ingredients of the tablet such « Pj^P^ 'h source are in the granuiar form. 

sJme aif1icu.es - ™j£ Jffl such as ca.cium stearate. ta,cum powder, 
overcome by covenng thed e „,th 



25 



30 



35 



sit isr- ^-^rlsrrr --rssss 
sSs?si= - - ---- rl * - — , 

the tablets. 
EXAMPLE 1 

are listed in Table 1 . 



40 



50 



55 



Alitor?!!! acid—leic 
Acid copolymer 

PEG 8000 
Polyethylene 

TKjlene maleic anhydride 
cross-linked polymer 



TARTiE 1 

poT.vMKR co^^ttions 

B _C 



glycol 



50 



50 



75 



85-7 



100 



100 



25 



14.3 



, a Polymer TableUn^Beaker 
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po.yrner tablets having a diameter of 13 mm, a thickness of 7 mm and a we ght of 1 ^a m ^ 

tested temperature (1 10' F and 140 TllT^T^' ^ beak& WhiCh was th ermo S tated at the 
The water was stirred a, mSe ate «00 * °' ' H " to FK Wa,er he »™'ator. 

optic probe tip, 2mm gap XZ l^ll ^TT * Stir bar " A ,iber " 

Colorimeter equipped with a SnTS 2 ^kS° 'T^ ,n the Water - Brinkman p C800 
ro colorimeter^^ ,he abS H ° rbance of tha ™" the 

water simultaneous* with the starting of a Jmer tablet prepared-in step (A) was dropped into the 

^O^^ * S e = «"* *7* 1-00, 1.33. 1.67. 

75 thattS 4 a " d ~ 5 <"0-F and 140'F). „ can be seen 

minutes at 140'F. CompositSn " , ab ,et TZSSJT^TT' h 316 * ,U " y diSS °' Vin9 within fou ' 
minutes at 1 40 ' F. t6d 8 COns,ant rate and decomposed completely by 18 

20 "• ^integration of a Polymer Tablet in a Dishwashino Machine 

The results that were obtained are Illustrated by FIG 6 

Dfsil^ofTe SJ^ST^^tS^ de r P ° Sed bV the e " d " 3 

decomposed more than 10% by the end of E^JS? * C ° mp0Si,i0 ' 1 D tabla < "ad not 

35 ^nts^ 'or the pre S em invention the 

a dishwashing machine. It can be seen 7ha ? STS T , eS,S °" tablets in a beak er and/or in 

somewhat, ^^JZ^T^ ^ ™> 

between the dissolution of the outriave^nd^ PrGSent mVenti ° n when the time in,erva ' 

is a particularly suitable pS^ZSZ t^XeZtZ^ TV** M Com P° siti °" F P<"V™r 
and the inner layer is relative* fong ^ disso,u,ion of the outer layer 

macnTe deafer S? iTcST^^ T ^ h a d «"° 

than the Composition F polymer tablet Compos.t.on B polymer tablet disintegrated faster 



25 



30 



40 



45 



EXAMPLE 2 



50 Preparation of a Tablet Containing a Chlorine Bleach and an Enzyme 

4.5mm thickness. pressure of 5775 kg/cm* to obtain an inner layer of about 

8000 <Mi>e,hyte " 9 <">«■» — -~ • — • 
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TO 



20 



Uuier i_oy*?» > 

35% Sodium Tripolyphosphate 
14% Sodium Carbonate 
20%-Sodium JSi iicateJH24)_ _ 

5% Sokolan CP5 
3% Nonionic Surfactant 
13% Sodium Citrate 
2% a-Amylase 
15 2% Protease 



2% Protease . 
nhbMI in step (3) was centered directly on top of the ' ™™ dje was then compressed 

under a pressure u 24>g s _ 



EXAMPLE 3 

3 o composition is as follows: 

SS« Acid and 0. 2 0 gram "~ * 8 ^ ^ 

0.77 gram Sokalan CPS and 0.13 gram EMA (6.1 wt. rat.o) 
(Composition F from Table 1) 

35 

A llter Layer of Tablet 1: 

Na Tripolyphosphate 



40 



45 



33.0% N carbonate 

11-°* Na Silicate (H24) 

20 -°* soXalan CP 5 

4-0% Nonionic Surfactant 

3 • °* perborate 

17.0% TAED bleach activator 

|.5J a-Amylase 



2.0% 



Protease 
Water 



to 100 . Total 

so 23 grams 
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Outer Layer of Tablet 2: 

A mixture containing by weight percent of the fixture: 
35 *° % N a ^polyphosphate 
11 - 5% Na Carbonate 
29 - 0% Na Silicate (H24) 
8 * 0% Sokalan CP5 
rs 4.5% Nonionic Surfactant 
6 - 0% CDB-56 
to lp Q Water 



so 23 grams 



Total 



EXAMPLE 4 

25 



Preparation of a Tablet Containinp a Dishwashing Deteroent and a Rinse 



Aid 



30 
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* V>v Weight: Weight t arams) 
CoiBEOSxt^OTi ^ the laver) 



Inner Layer 

Citric acid 80 -° 

SLF-18 nonionic surfactant 
- Total weight = 3.76 grams 
Barrier Layer 
Na-polyacrylate 
Ethylene maleic anhydride 
Total weight =2.99 grams 

Outer Layer 
Na-triphosphate 

Na-carbonate 
Na-silicate 
Na-polyacrylate 
SLF-18 nonionic surfactant 
Na-dichloroisocyanurate 

Water 

Total weight =18-0 grams 



20.0 0.75 



85.7 2 - 56 
14.3 0.43 



35.0 6.30 

11.5 2.07 

29.0 5.22 

8.0 I- 44 

4.5 0.81 

6.0 1-08 

6.0 1-08 



Processing 



1. Preparation of the inner layer mixture: 

A - SCs^ictant ^sU. to iower the viscosity. (It SLP-18 is used the surfactant needs to be 
heated to about 140' F.) nranulator may be any type of granulating unit, 

tr.rjsri2.rijy ssrssyss. j. * l - — - — 



70 rpm. 

iii. Spray the surfactant onto the citric acid. 



in. opray me ouno^ium ~ — 

iv Apply hot air (about 150* F) with a hot air blower 

v Continue mixing until dry (about 15 minutes tor 100 pound batch). 

B. incorporating a solid surfactant fX^ZZZ^ ^* of the solid surfactant and another 
f n9 red~£ :ydC— 1^ mTbTpreired. When the mixture is prepared, ideaily both 
ingredients are the same size to decrease segregation. 

i^TcSra^d SEE "to a mixer. Any mixer such as a Schugi mixer, rol.ing drum. V 
blender is suitable. 



19 



EP 0 481 547 A1 



. ii. Mix until uniform (about 10 minutes for 100 pound batch). 
Tablet Preparation : 

3.76 grams of the inner layer (rinse aid) is added to a 16 mm pellet die. This die is compressed under a 
pressure of 2260 kg/cm' to give a tablet of about 11 mm thickness to obtain a rinse aid tablet. 1.66 grams' 
of Composition F (from Table 1) is placed into a 19 mm pellet die. The rinse aid tablet is centered directly 

tTh .?£ ?o P J 6 ' An addi,i ° nal 133 9ramS of the p0 'y mer mixture is P |ac ^ over the rinse aid 
2 S' . J "T,?! ,S n com P ressed a pressure of 3200 kg/cm* to give an intermediate tablet 

ot .abouUA.mtrU h.ckness. 9.4 _gr^gf Jn^outer , layer mjxturejs introduced into a 31 mm die The 
intermediate tablet is centered directly on top of the alkaline detergent mixture. /^additional^e grams"of 
this mixture is placed over the intermediate tablet. The die is then compressed under a pressure of 1200 
kg/cm* to give a tablet having a thickness of about 1 9 mm and a diameter of about 31 mm 

EXAMPLE 5 

The Performance of the tablet of the present invention prepared in Example 2 (composition 3) was 
compared with the performance of the tablet (composition 2) which is not within the scope of the present 
invention and with the performance of a commercial granular dishwashing detergent (composition 1) The 
composition 2 tablet lacked a barrier layer; the tablet, however, did include an enzyme and a source of 
chlorine bleach. Commercial granular dishwashing detergent included a source of chlorine bleach but 
lacked an enzyme. Same amount of dishware was used in washing with composition 1, 2 or 3 Wash 
conditions were: 135'F and tap water (about 120 ppm hardness). Soil conditions were: approximately 0 75 
cream of wheat per plate applied by spray gun, stored overnight at room temperature/humidity 

Compositions 1, 2, and 3 were as summarized in Table 2. The compositions were used by addino the 

mr^v quor at ,he ,ime when ,he dispenser cup opened (ie - ° ne to minutes aft8r 



I 

! 
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TABLE 2 

m^ENT g OMPQSISIOlig OF MTTOPTSH PFTKRGENT IN 
3fr RV WEIGHT 



rnMPnfilTION 



(r.r^milar Form) 



31-5 
23.4 
7.8 
22.2 



3.0 



Outer T^ver 
Na- triphosphate 
Na-carbonate 
Na-silicate 

Na-sulf ate 
Na-dichloroisocyanurate 
dihydrate ' 

Condensate of ethylene 
oxide and propylene 
oxide straight chain 
fatty alcohol 

Na-polyacrylate 
(Sokalan CP-5) 

Na-citrate 

o-amylase 

protease 

SLF-18 nonionic 
surfactant 

Water 

weight (grams) 
2 

Pressure (Kg/cm ) 



10.7 
30.0 



(Mixed 
Tablet) 



33 
13 
19 

4.0 



(Sequential 
pplease Tablets 
(% by weight of the 
layer) 



35.0 
14.0 
20.0 



6.45 
12.5 
1.9 
1.9 

2.75 
5.5 
24.9 
1200 



5.0 
13.0 
2.0 
2.0 

3.0 
6.0 
23.0 
1200 
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TABLE 2 fcontirmr^) 



COMPOSITION 



70 



75 



20 



25 



30 



( Granular Form) 



(Mixed 
Tablet) 



fr. Barrier Laver 

Na-polyacrylate 
(Sokalan CP-5) 

Polyethylene glycol 

Weight (grams) 

Pressure (kg/cm 2 ) 

c. Inner Laver 

Na-dichloroisocyanurate 
dihydrate 



Weight (grams) 

pressure (kg/cm 2 ) 57?5 



Density (g/cm 3 ) 0 .9 
Amount of starch soil 
remaining (%) 88 . 3 

Glass Appearance 
Spotting/filming 
0/0 - no spots/no film 
4/5 = glasses completely 

covered /chalky 0.5/1.0 



(Sequential 
Releas e Tablet) 
(% by weight of the 
layer) 



50.0 
50.0 
0.9 
6852 

100 
1.0 



1.7 1.7 
25.6 5.1 



0.5/1.5 



0.5/1.5 



35 



AO 



45 



Starch soil removal accomplished by compositions 1. 2 and 3 is illustrated by FIG 7 

This Example demonstrates that although it is not within the scope of the present invention, the tablet 
containing enzymes and chlorine (Composition 2) removes a greater amount of starch soil than the granular 
autod.sh detergent (Composition 1) lacking enzymes. Even more importantly, the sequential release tablet 
according to the present invention (Composition 3) removes a substantially larger amount of starch soil than 
either Composition 1 or Composition 2 which are not within the scope of the present invention 

Excellent performance of the composition 3 tablet of the present invention in cleaning dishware so 
effectively is due to the ability of the tablet to release sequentially the enzyme and the chlorine bleach so 
that the dissolution of the chlorine bleach is separated in time from the dissolution of the enzyme. 

Spotting and filming tests were conducted according to the test procedure as described in the 1989 
Annual Book of ASTM Standards, vol. 15.04, Test D3556 - 85. Slightly better filming scores were obtained 
for Composition 1 , which may be due to the composition's higher solubility. 

The trademarks and the suppliers of the ingredients utilized in the Examples of this description are as 
follows: 



50 



55 
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10 



75 



20 



Ingredient 



Sodium Tripolyphosphate 
Nonionic surfactant 
Na-Dichloroisocyanurate dihydrate 

Sodium citrate 
Protease A/S 
Amylase 

Sodium silicate 2:1 
Sodium silicate 2:4 



Trademark 


Supplier 


STPP 


Mnnsanto Corp. 


SLF-18 


Olin Corp. 


CDB-56 


vjiin oui yj- 


Sodium citrate 


Miles Inc. 


Savinase 


Wnun Inrlustri A/S 


Termamyl 60T 


Novo Industri A/S 


Britesil H20 


PQ Corp. 


Britesil H24 


PQ Corp. 




PMC Corp: " 
Miles, Inc. 


Sokalan CP5 


BASF 


EMA-61 


Monsanto 


PEG 80O0 


Union Carbide 



Unless otherwise indicated all percentages ;are , by invention here in illustrated and 
It should be understood, of course that ^ ™ chanflM may be made therein without 

JJS cL» i" th. M scope of M «-*». 

Claims 

1. A machine dishwashing detergent tablet comprising 

a) an inner layer; 

b) a barrier layer surrounding the inner layer; 

-21 r;r"s~ ss~ „»... - *~ — - - — — » — 

that the tablet comprises 

a) about 10% to about 99% of a builder and solution by wejgM ^ the 

and wherein the disintegration rate of he barner tayeM* a t P machjne and ^ relative 

(i) the tablet provides sequential release of the " n 8™£"£™ 

machine by the end of a dishwashing session. 
2 . The tablet of claim 1 wherein the tablet further comprises a source of chlorine bleach. 
3 The tablet of claim 2 wherein the source of chlorine bleach is contained in the inner layer. 
^ 4 The tablet of Cairn , wherein the amount of the source of ch.orine bleach corresponds to from about 
0 1% to about 20% of available chlorine. 

mixtures thereof. 
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6. The tablet 



7. The tablet 



of claim 1 wherein the tablet further comprises an enzyme, 
of claim 6 wherein the enzyme is contained in the outer layer. 



8. The tablet of claim 6 wherein the amount 



of the enzyme is from about 0.05% to about 20%. 
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9 - JS£S :L ci *L™t:;T enzyme is seiected ,rom the 9roup consistin9 ° f ,ipases ' 

10 - ££££ tzltt ,he ,ablet further comprises a deter9em active comp ° und in « — ° f 



11. 



The tablet of claim 1 wherein the tablet further comprises a source of oxygen bleach in an amount 
corresponding to from about 0.05% to about 1 0% of available oxygen. 

1 2, The tablet of claim 1 w herein the disintegi^rate of the barrier layer and the relative thicknesses of 
the inner layer, the barrier layer and the outer layer" are sue* isle" afto*;* WrtWr ti^peSSe^ a 
range from about 100'F to about 160'F. in the aqueous cleaning environment of thT dishwas^Q 
machine, from about 1 to about 20 minutes prior to release of the inner layer ingredient a ' ShWaSh,n9 

13. The tablet of claim 12 wherein the barrier layer comprises an ingredient selected from the group 
consistmg of a water-soluble polymer, a water-swe.lable polymer, a mixture of water-solubTe polymTs 
a m,xture of water-swellable polymers, a fatty acid, a soap, a wax and mixtures thereof. po,ymers ' 

14 ' JG^n^'f S 12 Wher !"l thS tab ' et iS ° f 3 Cy " ndrical Shape and ,he diameter of tablet is about 
26 mm to about 36 mm. and the thickness of the tablet is about 1 4 mm to about 24 mm. 

15. The tablet of claim 12 wherein the thickness of the inner layer is about 3 mm to about 6 mm and the 
total th,ckness of the barrier layer and the inner layer is about 6 mm to about 9 mm. 

16. The tablet of claim 13 wherein the barrier layer contains a plasticizer. 

17. The tablet of claim 13 wherein the barrier layer comprises the polymer selected from the group 
comntmg of a male.c acid/acrylic acid copolymer, a salt of maleic acid/acrylic acid copolymer 
ethylene maleic anhydr.de cross-linked copolymer, polyethy.ene glycol, polyvinyl pyrrolidine an 
S^S^eof °' 3Cry,iC ^ c — ^-'u.ose. po.yvinylalcL,. ce.lu'lose 

1& poTyXle' g'ico. 17 Wherei " P °' ymer * * " * acid/malei <= copolymer and 

19 ' U^fJI ° f . Whe I ein L he Wei9ht r8ti ° ° f P° ! y acr y |ic acid/maleic acid copolymer to poljethyl- 

ene glycol is about 1 :3 to about 3:1 . K y y 

2 °" ™™T\Zl C, T I Where ' n * he OU,er ' ayer com P rises ab °* 10% to about 99% of a builder and from 
0.05% to 15% of a detergent-active material. 

21. The tablet of claim 1 wherein the builder is selected from the group consisting of alkali metal ortho- 
pyro and ^polyphosphates and hexametaphosphates, silicates, carbonates, zeolites, borates, citrates' 
oxydisuccinates carboxymethyloxysuccinates. nitrilotriacetates. citrates and ethylenediamine- 
tetraacetates. polymeric polyelectrolytes. and mixtures thereof. 

22. A machine dishwashing detergent tablet comprising 

a) an inner layer comprising an ingredient selected from the group consisting of a nonionic 

surfactant and a mixture of the nonionic surfactant with an organic acid; 

b) a barrier layer surrounding the inner layer; and 

c) an outer layer surrounding the barrier layer; 

wherein the total amount of ingredients in the barrier layer and the outer layer is such that the tablet 
comprises 

a) about 10% to about 99% of a builder, 

b) an amount of an alkaline source sufficient to provide a pH of a 0.1% solution by weight of the 
tablet of greater than 9.0. during a dishwashing cycle of a dishwashing machine- 

100-?^ ° f barrlGr ,3yer at a {e ™^*™ »n the 'range of from about 

100 F to about 160 F ,n an aqueous clean.ng environment of a dishwashing machine, and the relative 
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25 



(II the lablel provides sequential rele.ee ot tee . eg machine; 
, machine by the end dt a dishytashino eessrcn. 

about 100% by weight of the inner layer. 

^^i^ ahout 10% to about 99% of the builder, and 

20% of available chlorine. 
„ The MM d( diaim 22 -herein the d-gdnid eeid » , »»d.d,»ca.hc«vlie edid. 

" * The ,=d« - -» * — • - — — ~ — '° % " — " % °' " ""' 
' about 0.05% to about 20% of the enzyme. 

. «,„ h=r.!e>r laver and the relative thicknesses of 
27 . The tablet of Cain, 22 wherein ^ aTto X ^ water temperature in the 

29. The — d, • » —id « ,hid = « J. * r » - - 

total thickness of the barrier layer and the inner layer 

3, The ,eb« d- die,. 30 .herein J. « ^^J— TJSZSSS S ZSS. 
consisting ol . nreleic ad.dtedrylrd nerd " , ,, pp^rpyi pyrrolidone. an 

ether and mixtures thereof. 

. 3, The — - — - the pdTynj, d, the berde, ieye, ,e . — - P—»* — — 

acid copolymer and ethylene maleic anhydr.de. 

33 The ..die, ., diein. 3, -herein M « * - P*-* — — " P °' ¥me ' " **" 
' maleic anhydride is about 2:1 to about 10:1. 

" 34 A method of dishwashing comprising placing the tablet of Cairn 1 in a dishwashing machine, 
machine. 

dishwashing machine. 

. - t h fl * Q hi^ nl claim 12 in a prewash detergent dispenser of 
55 37. A method of dishwashing comprising plac.ng the tablet of cla.m P 

a dishwashing machine. 

33. The mothd. ., diainr 37 M. dd-np.ising p,edin 9 ,he ,.b», o, ciaim . in . main „esh depend., o. e 
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dishwashing machine. 



39 " 3Z2S mac'hte 37 fUrth6r C ° mPriSin9 P ' aCin9 <he ,ablet 0i C ' aim 27 in a mai " «*— ' of • 
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